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Abstract
Background: The National Health Checks programme aims to reduce the incidence of cardiovascular diseases and
health inequalities in England. We assessed equity of uptake and outcomes from NHS Health Checks in general
practices in Bristol, UK.
Methods: A cross-sectional study using patient-level data, from 38 general practices. We descriptively analysed the
socioeconomic status (SES) of patients invited and the SES and ethnicity of those attending. Logistic regression was
used to test associations between invitation and attendance, with population characteristics.
Results: Between June 2010 to October 2014, 31,881 patients were invited, and 13,733 NHS Health Checks completed.
47% of patients invited from the three least and 39% from the two most-deprived index of multiple deprivation
quintiles, completed a Check. Proportions of invited patients, by ethnicity were 64% non-black and Asian and 31%
black and Asian. Men were less likely to attend than women (OR 0.73, 95% confidence interval 0.67 to 0.80), as were
patients ≤ 49 compared to ≥ 70 years (OR 0.40, 95% confidence interval 0.65 to 0.83).
After controlling for SES and population characteristics, compared to patients with low CVD risk, high risk patients were
more likely to be prescribed cardiovascular drugs (OR 6.2, 95% confidence interval 4.51 to 8.40). Compared to men,
women (OR 01.18, 95% confidence interval 1.03 to 1.35) were more likely to be prescribed cardiovascular drugs, as
were those ≤ 49 years (50–59 years, OR 1.42, 95% confidence intervals 1.13–1.79, 60–69 years, OR 1.60, 95% confidence
intervals, 1.22–2.10, ≥ 70 years, OR 1.64, 95% confidence intervals, 1.14 to 2.35).
Controlling for population characteristics, the following groups were most likely to be referred to lifestyle services:
younger women (OR 2.22, 95% CI 1.69 to 2.94), those in the most deprived IMD quintile (OR 3.22, 95% CI 1.63 to 6.36)
and those at highest risk of CVD (OR, 2.77, 95% CI 1.91 to 4.02).
Conclusions: We found no statistically significant evidence of inequity in attendance for an NHS Health Check by SES.
Being older or a woman were associated with better attendance. Targeting men, younger patients and ethnic minority
groups may improve equity in uptake for NHS Health Checks.
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Background
Cardiovascular Disease (CVD) is one of the leading causes
of premature mortality and morbidity in the UK [1]. The
estimated annual cost of CVD in the UK is £15 billion,
but likely to rise to >£18 billion per year by 2020 [2].
Smoking, being overweight, defined as having a BMI ≥ 25,
drinking more than 14 units of alcohol a week on a regu-
lar basis, and being physically inactive, defined as doing
less than 150 min of moderate intensity physical activity
per week are considered risk factors for CVD [3].
The NHS Health Checks programme [4], introduced in
2009, is a national initiative, targeting patients aged 40–
75, who are not on a disease register for CVD, diabetes or
chronic kidney disease. The programme is aimed at the
early prevention of type two diabetes, stroke, heart disease
and chronic kidney disease, using a combination of risk
assessment, communication of risk and risk management.
Practices are advised to invite 20% of their eligible popula-
tion per year for an NHS Health Check, with the aim of
inviting their entire eligible practice population, over a
five-year period. According to Public Health England, the
UK government body who oversee the delivery of this
programme, their economic modelling showed a require-
ment for 75% uptake to provide optimal economic effects
on the NHS budget.
The information obtained from the NHS Health
Check, including ethnicity, and level of deprivation,
measured using the Townsend score, is used to calculate
and present attendees with a QRisk score. This score in-
dicates their likely risk of having a heart attack or stroke
over the subsequent 10 years.
In line with the NHS Health Checks practice guide-
lines, patients identified with a QRisk > 10% are offered
behavioural advice and interventions, on the day of their
check. These include verbal lifestyle advice and a referral
to local behavioural lifestyle modification services, for
example smoking cessation clinics, weight management
and physical activity programmes. Patients whose tests
suggest chronic conditions such as chronic kidney dis-
ease or hypertension are referred to their GP for formal
diagnosis and treatment. Moreover, it is encouraged that
eligible patients are placed on the relevant disease regis-
ter to promote continued monitoring, by the GP prac-
tice, of any newly diagnosed condition related to CVD,
in-line with government directives.
The incidence of CVD is associated with health inequal-
ities [5, 6]. In the UK, mortality from CVD is 50% higher
in those who are in the most deprived fifth of the popula-
tion compared to those in the most affluent fifth of the
population [6]. Some ethnic minority groups are at greater
risk of CVD, with mortality rates almost 50% higher in
south Asian compared to non-south Asian populations
[7]. The NHS Health Checks programme aims to contrib-
ute towards reducing health inequalities in England [8, 9]
through targeted approaches to encourage uptake in low
income and ethnic minority groups [10].
There is some evidence that uptake of NHS Health
Checks has been similar across all socioeconomic groups
[11, 12]. However, uptake in certain ethnic minority
groups has been poor [11].
This evaluation assessed the association between invita-
tion and uptake of NHS Health Checks, and age, sex, eth-
nicity and level of deprivation, using routinely collected
data from general practices in Bristol, a city in the south-
west of England, where 16% of the total population are
from Black, Asian and other minority ethnic groups [13].
Methods
This was a cross-sectional, observational study of eligible
patients registered at general practices in Bristol, from
18th February 2010 to 23rd October 2014. Eligible pa-
tients included those aged 40–74 without pre-existing
CVD, hypertension, ischaemic heart disease, stroke or
transient ischaemic attacks, atrial fibrillation, heart fail-
ure, peripheral arterial disease, chronic kidney disease
(CKD), familial hypercholesterolaemia, diabetes and
current statin prescription.
Thirty eight of the 52 general practices in Bristol gave
consent for their electronic patient record database to
be interrogated remotely by the local Commissioning
Support Unit (CSU), to enable data extraction. The CSU
is an independent organisation, commissioned by Public
Health Bristol to provide selected data to local health
care commissioners.
We obtained anonymised individual level data from par-
ticipating practices. Identifiable data such as date of birth
was converted to age and deprivation status was converted
from postcode to lower super output area (LSOA), a small
geographical area with a mean population size of 1500
people. This was further converted to a national index of
multiple deprivation (IMD) [14] at source and grouped
into quintiles based on national distribution. We intended
to ascribe ethnicity based on the 2001 census definitions
[15] from data recorded in patients electronic medical re-
cords. We obtained data on cardiovascular medication
prescribed up to three months following completion of
the NHS Health Check. Medication was categorised into:
thiazides and related diuretics, beta blockers, other anti-
hypertensives and heart failure drugs, antiplatelet drugs,
antifibrinolytic and haemostatic drugs and lipid regulating
drugs. In addition, we received data on referrals to lifestyle
services up to eight weeks following completion of the
NHS Health Check. Ten-year risk of cardiovascular dis-
ease was estimated using the QRISK tool [16]. This score
is calculated from patient reported family history, age,
gender, ethnicity, socio-economic status, and selected
physiological measurements, and can be categorised
as < 10% (low), 10%-20 (medium) or > 20% (high).
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All eligible patients who received an invitation for an
NHS Health Check and were between the ages 39 and
75 years were included in the analysis. Although the age
criteria to receive an NHS Health Check is 40–74, the age
range used in the analysis was extended to 39–75 years.
This ensured that the lower age captured patients who
aged 39 at the time of being invited for an NHS Health
Check, were aged 40 by the time the NHS Health Check
was completed. The upper age enabled us to capture pa-
tients who were aged 74 at the time of being invited for
an NHS Health Check but were aged 75 by the time they
completed their NHS Health Check.
Age was divided into five age-groups as described in
Table 1, IMD was divided in to five quintiles, each repre-
senting 20% of the population of England. Higher
deprivation scores and quintiles represented higher levels
of deprivation. Ethnicity was categorised in line with Good
Clinical Practice Guidelines [17], which are based on the
2001 national census categories [15].
Stata V13.1 was used to analyse all data. We used
appropriate descriptive statistics to summarise partici-
pant characteristics. Logistic regression models were
used to investigate associations between participant
characteristics and invitation or attendance for an NHS
Health Check, and with management of cardiovascular
risk factors including prescribed medication and referral
to behavioural lifestyle services.
Reporting of this study conforms to STROBE recom-
mendations for observational studies [18].
Results
On 1st February 2010, out of the fifty-two general prac-
tices in Bristol, 110,288 patients were eligible for an
NHS Health Check. Thirty-eight practices agreed to pro-
vide data and 14 declined. IMD scores were normally
distributed across both the practices included and those
not included in this evaluation.
Invitations
A total of 31,881 patients were invited for an NHS
Health Check during the data collection period, June
2010–October 2014 (Table 1). Some practices prioritised
high-risk patients and other practices did not stratify
their invited patients based on risk or age, however, we
were unable to quantify this aspect by practice.
Attendance
13,733 NHS Health Checks were completed on pa-
tients over the data collection period (Table 2), repre-
senting 43.2% of patients invited. Over the data-
collection period the number of NHS Health Checks
completed across the 38 practices increased from 68.4
to 459.8 NHS Health Checks per month.
More women compared to men, older compared to
younger patients and higher compared to lower socio-
economic status patients attended for their NHS Health
Checks (Table 2).
Due to the poor recording of ethnicity by practices, par-
ticularly in those patients who did not attend for their
NHS Health Check, it was not possible to estimate the as-
sociation between ethnicity and attendance. However, out
of those who did attend, 10.3% of attenders were from
Black and Asian minority ethnic groups (BAME).
Over 45% of patients invited for a Health Check and
who did not attend, did not have their ethnicity re-
corded, compared with 5% of attenders (Table 2), pre-
cluding calculation of the odds ratios for ethnicity in
attenders versus non-attenders.
There was no statistically significant difference in attend-
ance or not, by IMD quintile. However, there was a non-
statistically significant trend for patients in the most de-
prived IMD quintiles, to be less likely to attend for their
NHS Health Check compared to patients from less de-
prived IMD quintiles (P = 0.053); but, 95% confidence inter-
vals crossed one, for all reported IMD quintiles. (Table 2).
The distribution of QRisk scores across IMD quintiles
was similar. The majority of attendees (61.6%) had a low
QRisk score, followed by 25.0% with a medium and
12.5% with a high QRisk.
Management of cardiovascular risk
Prescription of cardiovascular medications: 1161 new
prescriptions for cardiovascular medications were issued
within three months following completion of an NHS
Health Check. Increasing age, being female and having a
high or medium QRisk score compared to a low Qrisk
score, were associated with these prescriptions (Table 3).
After controlling for age, gender, IMD quintile, ethni-
city and QRisk score, compared to men, women were
most likely to be prescribed a cardiovascular drug, (OR
1.18, 95% CI 1.03 to 1.35) as were patients aged ≥
70 years compared to aged ≤ 70 years (OR 1.64, 95% CI
1.14 to 2.35). Those classified as being at high risk of
CVD were most likely to be prescribed cardiovascular
medication (OR 6.16, 95% CI 4.51 to 8.40). There was no
evidence of any association between prescribing of CVD
drugs and socioeconomic status or ethnicity (Table 3).
Referral to behavioural lifestyle services: A total of 695
recorded referrals were made to behavioural lifestyle ser-
vices (Table 4) within eight-weeks following completion
of an NHS Health Check: Weight management n = 414,
Smoking cessation service n = 250, Physical activity ser-
vice n = 37, Dietician n = 26, Health trainer n = 13, Alco-
hol service n = 1. Additionally, a further 10,381 patients
were either signposted or given lifestyle advice within
eight weeks following their NHS Health Check.
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The following groups were most likely to be referred
to lifestyle services: younger women (OR 2.22, 95% CI
1.69 to 2.94), those in the most deprived IMD quintile
(OR 3.22, 95% CI 1.63 to 6.36) and those who were at
highest risk of CVD (OR, 2.77, 95% CI 1.91 to 4.02).
Discussion
Summary
Over the data collection period, 31,881 invitations for an
NHS Health Check were offered to eligible individuals
and 13,733 Checks were completed. Although 52 GP
practices were offered the opportunity to deliver NHS
Health Checks and or take part in this study, only 32
practices were able to arrange the infrastructure re-
quired to do this, in the time frame for this study. Ana-
lysis of all practices who participated as well as those
who didn’t, showed that IMD was normally distributed.
Slightly more males than females were invited (52% ver-
sus 48%) although slightly fewer males than females
attended (47% versus 53%). More patients, classified as
white British, mixed British, other white and white Euro-
pean [17], compared to those from other BAME groups
were invited (64% versus 9%). From those who were in-
vited, the majority of attendees were also from white
British, mixed British, other white and white European
[17], compared to those from all other BAME groups
(85% versus 10%). The population prevalence of BAME
groups in the City of Bristol is 16%.
There was no statistically significant difference across
IMD quintiles in invitations made or attendance for an
NHS Health Check. However, for attendance, there was
a trend for those in the most socially and economically
deprived IMD quintiles, to be least likely to attend for
their NHS Health Check, compared to patients from
least socially and economically deprived IMD quintiles
(P = 0.053); 95% confidence intervals included one for all
IMD quintiles. A higher percentage of those invited and
who completed their NHS Health Check had a low
Qrisk score (61.6%) compared to those with a medium
(26.0%) or high-risk score (12.5%). Age and gender were
Table 1 Characteristics of patients invited for an NHS Health
Check (June 2010-October 2014)
Invited for an NHS Health Check
Gender, n (%)
N 31,881
Female 15,316 (48)
Male 16,565 (52)
Age in years a
N 31,764
Mean (SD) 52.4 (9.8)
Median (25th,75th) 50 (44, 60)
Min, max 39,75
≤ 49 years n (%) 13,920 (43.7)
50–59 years n (%) 9443 (29.6)
60–69 years n (%) 6167 (19.3)
70–79 years n (%) 2234 (7.0)
Missing n (%) 117 (0.4)
Ethnicity b, n (%)
N 31,881
White: British 18,774 (58.9)
White: Irish 224 (0.7)
White: Other White 1346 (4.2)
Mixed: White & Black Caribbean 194 (0.6)
Mixed: White & Black African 90 (0.3)
Mixed: White & Asian 101 (0.3)
Mixed: Other Mixed 153 (0.5)
Asian/Asian British: Indian 365 (1.1)
Asian/Asian British: Pakistani 364 (1.1)
Asian/Asian British: Bangladeshi 83 (0.3)
Asian/Asian British: Other Asian 154 (0.5)
Other Black: Caribbean 358 (1.1)
Other Black: African 532 (1.7)
Other Black: Other 244 (0.8)
Other: Chinese 157 (0.5)
Other: Any Other Ethnic Group 216 (0.7)
Not Stated or Missing 8526 (26.7)
National Index of Multiple Deprivation
N 31,824
Mean (SD) 24.8,15.7
Median (25th, 75th) 23 (12, 33)
Min, max 2, 70
National IMD quintile, n (%)
Quintile 1 (least deprived) 4029 (12.6)
Quintile 2 6134 (19.2)
Quintile 3 4847 (15.2)
Table 1 Characteristics of patients invited for an NHS Health
Check (June 2010-October 2014) (Continued)
Invited for an NHS Health Check
Quintile 4 9148 (28.7)
Quintile 5 (most deprived) 7666 (24.0)
Missing 57 (0.2)
Notes
a Age in years at NHS health check or at first invite
b In subsequent analyses, ethnicity is further aggregated from 16 into 5
categories. These are as indicated in the first part of the ethnicity label: White;
Mixed; Asian/Asian British; Other Black; Other. This is in addition to the
category ‘Not stated or missing’
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significant predictors of attendance with older patients
and females, most likely to attend.
From the patients who were invited and attended,
compared to those with a low Qrisk score, those with a
high QRisk score were more likely to be prescribed a
cardiovascular drug and referred to a behavioural life-
style management service. Those referred to behavioural
lifestyle management were more likely to be living in
the most socially and economically deprived areas com-
pared to living in the least socially and economically
deprived areas.
Comparison with existing literature
Early identification of risk factors for CVD is important
to more accurately inform primary prevention. It is
currently unclear whether the NHS Health Checks
programme is able to increase the early identification of
CVD risk factors.
It is difficult to ascertain whether NHS Health Checks
attract patients at highest risk of CVD, as recommenda-
tions in some areas have been to invite higher risk patients
first [19]. Whilst others have found non-attenders to have
a higher set of risk factors for CVD compared to attenders
[20], several studies, including ours have found a greater
rate of attendance in older patients [21], a population
more likely to have a higher set of risk factors for CVD.
However, in our study, within three months of attend-
ing for an NHS Health Check, just over 8% of patients,
of which over a third (almost 38%) had high QRisk
scores, were prescribed a cardiovascular drug; with a
high QRisk score being a significant predicator for being
prescribed a CVD drug. Thus, providing some support
Table 2 Characteristics of Patients who attended for an NHS Health Check (June 2010–October 2014)
Attended for an NHS Health Check No Yes Crude OR a Adjusted OR b 95% CI c p-value d
Age e, n (%)
N 18,031 13,733 31,764
≤ 49 years 9013 (50.0) 4907 (35.7) < 0.001
50–59 years 5379 (29.8) 4064 (29.6) 1.39 1.36 1.21 1.53
60–69 years 2731 (15.1) 3436 (25.0) 2.31 2.19 1.8 2.68
≥ 70 years 908 (5.0) 1326 (9.7) 2.68 2.53 1.89 3.39
Gender, n (%)
N 18,148 13,733 31,881
Female 8043 (44.3) 7273 (53.0) < 0.001
Male 10,105 (55.7) 6460 (47.0) 0.71 0.73 0.67 0.8
National Index of Multiple Deprivation, n (%)
N 18,120 13,704 31,824
Quintile 1 (least deprived) 2124 (11.7) 1905 (13.9) 0.053
Quintile 2 3069 (16.9) 3065 (22.4) 1.11 1.15 0.87 1.53
Quintile 3 2712 (15.0) 2135 (15.6) 0.88 0.94 0.66 1.33
Quintile 4 5504 (30.4) 3644 (26.6) 0.74 0.81 0.52 1.26
Quintile 5 (most deprived) 4711 (26.0) 2955 (21.6) 0.70 0.8 0.52 1.24
Ethnicity, n (%)
N 18,148 13,733
White 8732 (48.1) 11,612 (84.6)
Mixed 155 (0.9) 383 (2.8)
Asian or British Asian 442 (2.4) 524 (3.8)
Other Black 620 (3.4) 514 (3.7)
Missing 8199 (45.2) 700 (5.1)
Notes
a. Odds ratios reported from logistic regressions clustered by practice (38 clusters)
b. Adjusted odds ratios reported from logistic regression clustered by practice (38 clusters) for model with age, gender and IMD. Ethnicity is not stated or missing
for a large proportion of patients not attending an NHS Health Check (44.5%), hence not included in the model
c. 95% confidence intervals reported for adjusted odds ratios (model with age, gender and IMD)
d. p-values reported for Wald tests in model with age, gender and IMD
e. The NHS Health Check program is not intended for under 40s, however a small number of patients were reported as < 40
Bold data represent absolute totals.
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that those who attended and were at highest risk of
CVD, were being identified and treated.
Additionally, just over 5% of those who attended were re-
ferred to lifestyle services, with younger women and those
from the most socially and economically deprived areas in
Bristol most likely to be referred. These are patients who if
they hadn’t been invited and attended for an NHS Health
Check, would not have been identified as being at risk of
CVD until much later, when their risk factors may have ad-
vanced or resulted in a cardiovascular event. This provides
some positive support for the NHS Health Checks
programme in this geographical location. A randomised
Table 3 Characteristics of patients prescribed (Yes) not prescribed (No) cardiovascular drug*
Prescribed any CVD drug
within three months
following NHS Health Checks
Maximum N (n = 13,733) Complete cases (n = 12,606)
No Yes Crude OR a No Yes Crude OR a Adjusted OR b 95% CI c p-value d
Age e, n (%)
N 12,572 1161 13,733 11,565 1041 12,606 12,606
≤ 49 years 4724 (37.6) 183 (15.8) 4229 (36.6) 162 (15.6) 0.003
50–59 years 3782 (30.1) 282 (24.3) 1.92 3477 (30.1) 246 (23.6) 1.85 1.42 1.13 1.79
60–69 years 3007 (23.9) 429 (37.0) 3.68 2851 (24.7) 390 (37.5) 3.57 1.60 1.22 2.10
≥ 70 years 1059 (8.4) 267 (23.0) 6.51 1008 (8.7) 243 (23.3) 6.29 1.64 1.14 2.35
Gender, n (%)
N 12,572 1161 13,733 11,565 1041 12,606 12,606
Female 6733 (53.6) 540 (46.5) 6228 (53.9) 493 (47.4) 0.020
Male 5839 (46.4) 621 (53.5) 1.33 5337 (46.1) 548 (52.6) 1.30 0.85 0.74 0.97
National Index of Multiple Deprivation, n (%)
N 12,547 1157 13,704 11,565 1041 12,606 12,606
Quintile 1 (least deprived) 1731 (13.8) 174 (15.0) 1685 (14.6) 165 (15.9) 0.501
Quintile 2 2817 (22.5) 248 (21.4) 0.88 2711 (23.4) 232 (22.3) 0.87 0.88 0.71 1.10
Quintile 3 1962 (15.6) 173 (15.0) 0.88 1856 (16.0) 161 (15.5) 0.89 0.88 0.67 1.14
Quintile 4 3329 (26.5) 315 (27.2) 0.94 3029 (26.2) 271 (26.0) 0.91 0.96 0.75 1.23
Quintile 5 (most deprived) 2708 (21.6) 247 (21.3) 0.91 2284 (19.7) 212 (20.4) 0.95 1.06 0.82 1.38
Ethnicity, n (%)
N 12,572 1161 13,733 11,565 1041 12,606 12,606
White ethnicities 10,599 (84.3) 1013 (87.3) 9997 (86.4) 932 (89.5) 0.751
Mixed 365 (2.9) 18 (1.6) 0.52 289 (2.5) 15 (1.4) 0.56 0.96 0.49 1.87
Asian or British Asian 478 (3.8) 46 (4.0) 1.01 373 (3.2) 28 (2.7) 0.81 0.97 0.65 1.45
Other Black 485 (3.9) 29 (2.5) 0.63 349 (3.0) 22 (2.1) 0.68 1.16 0.76 1.77
Other ethnic groups 207 (1.6) 17 (1.5) 0.86 190 (1.6) 14 (1.3) 0.79 1.31 0.82 2.08
Not stated 438 (3.5) 38 (3.3) 0.91 367 (3.2) 30 (2.9) 0.88 0.84 0.62 1.15
QRisk, n (%)
N 11,583 1043 12,626 11,565 1041 12,606 12,606
Low 7447 (64.3) 329 (31.5) 7435 (64.3) 329 (31.6) < 0.001
Medium 2950 (25.5) 323 (31.0) 2.48 2947 (25.5) 323 (31.0) 2.48 2.04 1.65 2.52
High 1186 (10.2) 391 (37.5) 7.46 1183 (10.2) 389 (37.4) 7.43 6.16 4.51 8.40
Notes
* Prescribed /not prescribed a cardiovascular drug within three months of completing and NHS Health Check
OR presented for being prescribed a cardiovascular drug after controlling for age, gender IMD, ethnicity and Q-risk score
a. Odds ratios reported from logistic regressions clustered by practice (33 clusters), dependent variable: prescribed CVD drug within three months of attending
NHS Health Check
b. Adjusted odds ratios reported from logistic regression clustered by practice (33 clusters) for model with age, gender, IMD, ethnicity and QRisk; dependent
variable: prescribed CVD drug within three months of attending NHS Health Check
c. 95% confidence intervals reported for adjusted odds ratios (model with age, gender, IMD and ethnicity)
d. p-values reported for Wald tests in model with age, gender, IMD and ethnicity
e. The NHS Health Check program is not intended for under 40s, however a small number of patients were reported as < 40
Bold data represent absolute totals.
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trial of NHS Health Checks with and without referral to be-
havioural lifestyle support showed a reduction in estimated
population CVD risk, with CVD risk being assessed
using the Framingham 10-year CVD risk guidelines [22].
There was no difference in risk reduction between groups,
indicating that the addition of behavioural lifestyle support
made no significant difference in this case. However, in our
study, we did not have data available to examine the impact
of referral, to behavioural lifestyle support on risk reduction
in our population.
More recent evidence found an increase in the new
diagnosis of particularly diabetes and hypertension among
Table 4 Characteristics of patients referred (Yes) not referred (No)to lifestyle service*
Referred to lifestyle services
within eight weeks
following NHS Health Checks
Maximum N (n = 13,725) Complete cases (n = 12,606)
No Yes Crude OR a No Yes Crude OR a Adjusted OR b 95% CI c p-value d
Age e, n (%)
N 13,038 687 13,733 11,973 633 12,606
≤ 49 years 4608 (35.3) 299 (43.0) 4118 (34.4) 273 (43.1) < 0.001
50–59 years 3829 (29.4) 235 (33.8) 0.95 3508 (29.3) 215 (34.0) 0.92 0.79 0.61 1.02
60–69 years 3318 (25.4) 118 (17.0) 0.55 3137 (26.2) 104 (16.4) 0.50 0.33 0.25 0.44
≥ 70 years 1283 (9.8) 43 (6.2) 0.52 1210 (10.1) 41 (6.5) 0.51 0.24 0.16 0.36
Gender, n (%)
N 13,038 695 13,733 11,973 633 12,606
Female 6814 (52.3) 459 (66.0) 6303 (52.6) 418 (66.0) < 0.001
Male 6224 (47.7) 236 (34.0) 0.56 5670 (47.4) 215 (34.0) 0.57 0.45 0.34 0.59
National Index of Multiple Deprivation, n (%)
N 13,017 687 13,704 11,973 633 12,606
Quintile 1 (least deprived) 1857 (14.3) 48 (7.0) 1803 (15.1) 47 (7.4) 0.015
Quintile 2 2949 (22.7) 116 (16.9) 1.52 2832 (23.7) 111 (17.5) 1.50 1.45 1.07 1.97
Quintile 3 2043 (15.7) 92 (13.4) 1.74 1928 (16.1) 89 (14.1) 1.77 1.67 0.99 2.79
Quintile 4 3453 (26.5) 191 (27.8) 2.14 3130 (26.1) 170 (26.9) 2.08 1.87 1.13 3.12
Quintile 5 (most deprived) 2715 (20.9) 240 (34.9) 3.42 2280 (19.0) 216 (34.1) 3.63 3.22 1.63 6.36
Ethnicity, n (%)
N 13,038 695 13,733 11,973 633 12,606
White 11,008 (84.4) 604 (86.9) 10,368 (86.6) 561 (88.6) 0.078
Mixed 359 (2.8) 24 (3.5) 1.22 283 (2.4) 21 (3.3) 1.37 1.09 0.63 1.88
Asian or British Asian 502 (3.9) 22 (3.2) 0.80 387 (3.2) 14 (2.2) 0.67 0.47 0.19 1.14
Other Black 484 (3.7) 30 (4.3) 1.13 347 (2.9) 24 (3.8) 1.28 0.91 0.44 1.87
Other ethnic groups 216 (1.7) 8 (1.2) 0.68 197 (1.6) 7 (1.1) 0.66 0.58 0.23 1.49
Not stated 469 (3.6) 7 (1.0) 0.27 391 (3.3) 6 (0.9) 0.28 0.31 0.12 0.76
QRisk, n (%)
N 11,989 637 12,626 11,973 633 12,606
Low 7353 (61.3) 423 (66.4) 7342(61.3) 422 (66.7) < 0.001
Medium 3131 (26.1) 142 (22.3) 0.79 3129 (26.1) 141 (22.3) 0.78 1.68 1.38 2.05
High 1505 (12.6) 72 (11.3) 0.83 1502 (12.5) 70 (11.1) 0.81 2.77 1.91 4.02
Notes
*Referred (Yes), or not referred (No, to a lifestyle service within three months following an NHS Heath Check
OR presented for being referred to a lifestyle service after controlling for age, gender IMD, ethnicity and Q-risk score.
a Odds ratios reported from logistic regressions clustered by practice (37 clusters), dependent variable: referred to lifestyle service within three months of
attending NHS Health Check
b Adjusted odds ratios reported from logistic regression clustered by practice (37 clusters) for model with age, gender, IMD, ethnicity and QRisk; dependent
variable: referred to lifestyle service within three months of attending NHS Health Check
c 95% confidence intervals reported for adjusted odds ratios (model with age, gender, IMD and ethnicity)
d p-values reported for Wald tests in model with age, gender, IMD and ethnicity
e. The NHS Health Check program is not intended for under 40s, however a small number of patients were reported as < 40
Bold data represent absolute totals.
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attendees compared to non-attendees of an NHS Health
Check, as well as a higher level of statin prescribing [19,
23]. These findings further contribute towards positive
support for the NHS Health Checks programme.
In contrast, a recent study examining the impact of NHS
Health Checks on the prevalence of risk factors for CVD
[24] found no difference in prevalence, between practices
who did or did not offer NHS Health Checks. This was
despite the practices offering NHS Health Checks being in
more deprived and low-income communities where there
is likely to be a greater prevalence of risk factors for CVD,
compared to the control practices [25].
Inequalities in health arise from social, geographical or
biological differences between people or groups of
people. Often classified as ‘deprived or disadvantaged
groups’, they live in the poorest neighbourhoods, are on
low incomes and often removed from access to basic
needs such as food, a safe living environment, health
and social services. These conditions tend to result in
poorer population health compared to those living in
less deprived neighbourhoods [26] .This population
often includes a high proportion of those from BAME
groups. According to the Marmot curve [27], a social
gradient in health exists, where populations with higher
levels of income deprivation have lower life expectancy
and less disability-free years. In the UK, mortality from
CVD is 50% higher in those who are in the most de-
prived fifth of the population compared to those in the
most affluent fifth of the population [6]. Uptake of NHS
Health Checks based on patient levels of deprivation
and or income, has been equivocal. Whilst some studies
have reported that NHS Health Checks attract those at
higher risk of CVD, including those from low income
groups [21], others have reported a reduced uptake
amongst those from low compared to higher income
groups [28] or even no differences across socioeconomic
groups [11, 12]; we found the latter in our study.
Indeed, many programmes aimed at either screening
or the early identification of disease, tend to be accessed
predominantly by more affluent, healthier individuals [5,
20]. This raises the question ‘how effective are NHS
Health Checks in reaching those populations who live in
low income communities and who are at highest risk of
CVD?’ Our study didn’t indicate that being in the least
affluent sector of the population was a significant pre-
dictor for attendance. However, there were a higher pro-
portion of invites sent and patients who attended for
their NHS health Check, from the least compared to the
most deprived quintile. This may merely be a reflection
of targeting by the practices in this study, but it wasn’t
possible to ascribe a uniform stratification pattern for
how practices invited their population.
Several factors can lower rates attendance for an NHS
Health Check in those living in low income communities.
This may include patient’s scepticism about the efficacy
of an NHS Health Check or valuing health less strongly
than attenders. Some studies have used a theoretical
model of health behaviour change [29], to explain non-
attendance [20, 30–32], whilst the inverse care law also
goes someway to explaining this likelihood [33]. In a
study of community outreach clinics being offered in a
deprived area of Bristol, some patients voiced that by of-
fering the NHS Health Check at a community outreach
clinic, it showed a willingness by the health care profes-
sionals to get to know the patients because they are
‘coming out to see us’ at a community venue, making
the patient feel valued and heard [34]. However, it is
likely that the explanation is complex with many differ-
ent factors impacting on the decision to attend. Exam-
ples may include: patients having moved or re-located
and not left a forwarding address, language difficulties
or lack of an interpreter as well as the location and tim-
ing of the appointment [34].
The prevalence of CVD and diabetes in many ethnic
minority populations, especially those of south Asian
origin is higher than that found in Caucasian popula-
tions [35, 36]. A recent study conducted in Luton, UK,
an ethnically diverse town, found that patients from
‘other white backgrounds’ and ‘Black African’ patients,
were less likely to attend for their NHS Health check
compared to all other ethnic groups [27, 28]. This find-
ing also concurs with that found in other studies [20, 37,
38] as well as our own, where only 10% of attendees for
an NHS Health check were from BAME populations,
compared to a population prevalence in Bristol of 16%.
Where targeted approaches for inviting BAME groups
have been used, this has been more effective in encour-
aging BAME patients to attend, compared with an un-
targeted, general population approach [10, 34, 39].
Previous studies have reported a lower uptake of NHS
Health Checks amongst younger eligible patients [10, 11,
21, 28]. This concurs with our own findings, where be-
ing aged ≥ 50 was a significant predictor for attendance,
with increasing age improving the likelihood of attend-
ance. Work and or family commitment in those under
the age of 50 years, may have contributed towards this
lower rate of attendance.
Several studies, including ours, have highlighted gen-
der as a predictor of attendance for an NHS Health
Check [37, 38], with women being more likely than men
to attend. Women, more often, attend their GP practice,
compared to men [25], increasing the likelihood for an
opportunistic NHS Health Check.
Previous studies have shown that the method of invit-
ing patients for an NHS Health Check is a predictor for
attendance [28, 37, 38], with verbal, telephone, and en-
hanced letter invitations being predictors of attendance,
compared to a traditional letter invite.
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Additionally, targeted approaches to prioritise and in-
vite patients with the highest estimated risk for CVD, for
an NHS Health Check have been more effective [40] and
cost effective [41] at encouraging attendance, compared
to a general population approach. These studies selected
patients using case finding, informed by estimating each
patient’s CVD risk, calculated from routinely collected
general practice data. Compared with a control period,
targeting high-risk cases increased the number of pa-
tients requiring antihypertensive and or statin treatment.
In summary, findings are equivocal on the equity of up-
take for NHS Health Checks. Some of these differences
may be due to differing geographical settings of studies
and or methodological differences between the studies.
Limitations of this study
Some practices prioritised inviting patients who were at
higher risk of CVD, in addition to offering NHS Health
Checks opportunistically. However, there was no
consistency in prioritising invites across or between the
practices included in this study. This makes it difficult to
fully assess the equity of invitations made and uptake of
NHS Health Checks among the included practices.
In 2010, when data collection for this study started, the
NHS Heath Checks programme was a new initiative to GP
practices in Bristol. GP practices included in this study in-
creased their rate of completed NHS Health Checks per
month, over the data collection period, from 68.4 per month
in 2010, to 459.8 per month. This indicates that practices
became more focused in their efforts over this time.
Ethnicity is a key component for calculating the QRisk
score. Ethnicity was routinely, poorly collected and im-
pacted on our ability to assess equity of uptake, beyond a
descriptive analysis. This was particularly the case for pa-
tients who were invited but did not attend for their NHS
Health Check, where 45% of data on ethnicity was missing.
This limitation is consistent with other similar studies [28].
Referral to behavioural lifestyle services was poorly re-
corded at practice level, according to reports from the
GP practices and commissioners of NHS Health Checks
associated with our study. These practices reported that
patients did not always accept the offer of a referral to
behavioural or lifestyle services directly after their NHS
Health Check. They often made the decision at a later
date. This subsequent referral was not always captured
in the patient’s electronic medical record.
Conclusions
In conclusion, although we observed a trend in inequity of
attendance among those in lower social-economic groups,
this did not reach statistical significance. However, being
≥ 50 and female, were significant predictors of attendance.
Having a high QRisk score, being female and being aged
≤ 49 were predictors of being prescribed CVD medications.
Bristol has a diverse ethnic population, where 16% are
from BAME populations and there exists diffuse areas of
deprivation. This study provides a local perspective on
the uptake of NHS Heath Checks. It identifies gaps in
equity of uptake, where provision across eligible popula-
tions is less effective. Our findings support the need for
local commissioners, primary care and related lifestyle
service providers to better target approaches at men and
younger populations, as well as BAME populations,
where uptake doesn’t match population prevalence. As a
result of the trend in inequality of uptake, among so-
cially and economically deprived communities, targeted
approaches should be further explored and developed.
Additionally, it contributes to the evidence base for
the current efficacy of NHS Health Checks, particularly
in women and older eligible populations, where the
reach in provision is effective.
Our study points to the importance of targeted ap-
proaches for younger patients and men, whose annual
mortality from CVD under the age of 74, is higher than
that in women [1]. Offering appointments at varied
times may help to address the needs of eligible, working
patients. Targeted approaches at men could include
offering NHS Health Checks in male dominated work-
places or social environments. Attendance among
BAME groups was poor and targeted approaches to
address this should be developed. General practices
should be encouraged to routinely record ethnicity. This
will help contribute to the early identification of CVD risk
in patients from BAME groups; this is important due to
the higher risk of CVD in some BAME populations com-
pared to non-BAME populations. In view of the trend for
lower attendance for an NHS Health Check among pa-
tients from more deprived IMD quintiles, strategies to en-
courage attendance in this group of patients should be
implemented. The management of comorbidities and
CVD risk as well as more accurate recording of referrals
to behavioural or lifestyle services, and long-term follow-
up of the outcomes from this, need further exploration.
This will identify whether available services are being used
to facilitate patients in the self-management of modifiable
risk factors identified during their NHS Health Check. It
will also encourage a better engagement with these ser-
vices if necessary. These aspects are fundamental if we are
to maximise the impact of early identification of modifi-
able risk factors resulting from NHS Health Checks. This
will assist not only with NHS Health Checks, but other re-
lated, primary care activities.
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